IN 1949 a bone bank was formed at the Royal National Orthopxdic Hospital. The bank has proved useful in cases in which, for reasons of youth or other causes, it was preferable to avoid using autogenous bone. The bone has been obtained at operation under aseptic conditions and prepared for storage as soon as possible, always within six hours of operation. The main sources are amputated limbs and ribs removed at thoracotomy. Ribs removed during thoracoplasty for pulmonary tuberculosis were used originally. Hausmann (1951) examined bone obtained at 69 consecutive thoracoplasty stages in 34 patients and failed to demonstrate acid-fast bacilli histologically or bacteriologically. Marsh and Barton (1952) examined 66 ribs removed during thoracoplasty, histologically and bacteriologically, and found no evidence of tuberculous infection. They also performed sternal puncture in 3 cases of acute disseminated tuberculosis and failed to demonstrate acid-fast bacilli. However, James (1953) reported 4 cases in which it was believed that tuberculous infection had developed in wounds following spinal fusion, in which bone bank ribs had been used, obtained at thoracoplasty in cases of pulmonary tuberculosis. Since September 1952 no bone has been used in which the donor had any tuberculous disease. Turner (1938) has shown that Treponema pallidum retains motility and virulence in rabbits after exposure to temperatures of -780C for four months. No bone is retained in the bank unless the donor's Wassermann reaction is negative. Bush (1947) found that blood types appeared to have no influence on incorporation of homogenous bone grafts. He further stated that the Rhesus factor in red blood cells was not important in bone grafting. Shutkin (1954) showed that homologous serum jaundice virus could survive refrigeration at -10°C to -200C for four and a half years. NOVEMBER Virus survived in serum containing 1:2,000 Merthiolate and could be transmitted by 1 c.c of blood or blood product containing virus. Enquiry is made about the history of jaundice in donors.
Most of the amputations are performed for peripheral arterial insufficiency and in some cases frank gangrene has occurred before operation. Provided there is no evidence of infection proximal to the gangrenous area, usually of the toes, the bones in the remainder of the limb are prepared, and used after bacteriological tests have shown no evidence of infection. Patients who have septicaemia or neoplastic disease are excluded.
Technique
The bone is prepared in a clean operating theatre under normal aseptic conditions. A wooden-topped trolley with wheels removed is useful. A good work bench can be prepared by covering a shelf with sterile mackintoshes and towels and draping the wall behind with sterile towels fixed to a curtain rail, which ensures that any fragments projected during preparation and falling back on to the sterile area have not become contaminated by touching the wall (Fig. 1) .
The limb is unwrapped on a separate steriletopped trolley, the skin painted with antiseptic and wrapped in sterile stockinette after the application of Benzo-Mastiche. It is then transferred to the wooden-topped table and soft tissues are separated from the bones as far as is possible, subperiosteally ( Fig. 2 ). As each bone is freed it is carried to the prepared work bench and all remaining soft tissues and articular cartilage are removed. Vices with projecting teeth are most useful (Fig. 3) . A tray to catch bone accidentally dropped from the vice during preparation may save a great deal of disappointment. The handling of the bone, except by instruments, is avoided. Shafts of long bones are divided longitudinally in two planes and stored in bottles in about four-inch lengths. Cancellous bone such as that obtained from the expanded ends of long bones and from the tarsus is stored separately and is broken up into small fragments after confirmation of its sterility.
The bone is stored in standard 16 oz screwcapped jars which are prepared as follows: Each jar is half filled with distilled water and auto-claved for twenty minutes at 15 lb pressure. When required 1 c.c of 100,000 pg/ml streptomycin and 1 c.c of 100,000 units/ml penicillin is added aseptically and a label with the date of preparation is fixed to the top of the lid so that the label is broken when the lid is unscrewed. This represents approximately 300 units of penicillin per ml and 300 pg of streptomycin per ml in the solution.
The bone is then stored in a refrigerator at a temperature of -10°C. After a week's storage a bacteriological check on the bone in each jar is made and if there is no growth after culture using penicillinase these jars are marked as ready for the preparation of bone chips.
The breaking down of the cancellous bone into chips or bone blocks (Fig. 4) is carried out with the same aseptic precautions, and the jars of chipped bone stored. A week later another bacteriological check is made and if satisfactory this bone is ready for use. A careful and permanent record is kept of the origin of all bone and its subsequent use (Fig. 5) .
After use at operation fragments of chipped bone and the empty jar with its solution are sent for examination, the solution is centrifuged and after the supernatant fluid is decanted the remaining bone fragments and fat are cultured, using penicillinase. No virulent organisms have been demonstrated so far at these examinations. After about six months' storage the bone darkens in colour but has shown no evidence of infection and has not given rise to untoward effects when used for grafting but normally the turnover is such that the bone is used within this period.
During the last three years Dr. Hubert Sissons and Mr. John Chalmers have carried out experimental studies in the incorporation of bone grafts in animals at the Institute of Orthopwdics. They found that there was no appreciable difference in the behaviour of freeze-dried homografts sterilized by irradiation and fresh homografts, and during the last fifteen months we have been using bone prepared in this way for grafting in humans. Cadaveric cortical and cancellous bone is obtained without sterile precautions, shafts of tibia, iliac crests and condyles of femur and tibia being most suitable. Patients who have died from neoplastic disease, septicemia or tuberculosis are excluded. The bone is stored in a refrigerator at -30°C until it is ready for   FIG. 6. preparation. Cortical bone is cut into suitable lengths and cancellous bone is broken up by hand or by bone mill, the particle sizes depending upon the purpose for which it is to be used. The bone is then freeze-dried by exposure to a very low vacuum in the region of 0O01 mm Hg at a temperature of -30°C in the presence of phosphorous pentoxide which absorbs most of the extracted water vapour. It has been shown that dehydration of biological material at a low temperature causes much less tissue damage. This process continues for three weeks and then for a further three weeks the drying is continued at + 37°C, having proceeded far enough by then to avoid danger of serious tissue damage. The period of six weeks has been evolved from repeated test weighing of these materials.
The bone is then sealed in glass vessels at the same low vacuum and is then subjected to irradiation by radioactive cobalt, the dose being 4 mega rads. Dr. Sissons' previous experimental studies had shown that all known bacteria and spores were killed by exposure to 2 mega rads. The glass changes colour after irradiation, which eliminates the danger of mixing irradiated and non-irradiated bone. It is possible to test the vacuum by the fact that when a high voltage current is passed the tube glows. Tubes can be stored at ordinary temperatures for an indefinite time (Fig. 6 ).
Pulmonary and Pleural Complications of Pott's Disease By F. HARWOOD STEVENSON, M.D., M.R.C.P.
Primary Tuberculosis
In children a primary tuberculous lesion may still be present in the lung of a patient in hospital with Pott's disease. In the very young child the importance of this may be considerable. Enlarged mediastinal glands and consequent obstruction of a bronchus with resultant collapse of a lobe or segment of lung are by no means uncommon. If such a collapse remains unexpanded not only may there be bronchiectasis later in life, but tuberculous spread of infection in the lung may occur if the bronchus reopens at a later date to discharge infected material. Equally, such infected material may transmit disease to other persons.
A girl of 18 who had had her primary infection with such a segment of collapse at the age of 8, ten years later developed a loud whistling rhonchus in the right upper chest on exertion. The bronchus had reopened and she developed adult-type pulmonary tuberculosis and had to have a lobectomy.
A young child in such a state will sometimes respond to bronchoscopy, but should be watched in consultation with the chest physician. The lung may re-expand with chemotherapy. Ha?matogenous Infection The presence of bone tuberculosis obviously means that a hkmatogenous spread has occurred and there may be lesions in other organs, e.g. lung, spleen, liver, kidneys, &c., as well as the one symptom which brought the patient for treatment.
Adult-type pulmonary or genito-urinary disease, apart from surgical intervention, has been found to require up to two years' chemotherapy if the relapse rate is to be kept low. Adult-type Disease Tuberculous infiltration without cavitation or fibrosis does extremely well with conservative treatment of the orthopmdic lesion and chemotherapy. The former involves a period of rest far longer than that given for a pulmonary lesion. We are used at the Royal National Orthopaedic Hospital, Stanmore, to 
